Background: Hospital-associated infections are related with mortality, extended hospital stay, morbidity and attributable costs to the health care sector. The main objective of this study is measuring infected patients' knowledge on infection control precaution in University Malaya Medical Center. Methods: Survey of 184 infected patients admitted to University Malaya Medical Center (UMMC) in Malaysia determined infected patients' knowledge level regarding infections control activities. Results: Infected patient's knowledge on infection control precaution in given medical center (UMMC) is moderately high with 65.2% good knowledge among infectious patients. Nevertheless, certain knowledge areas of infection control need to improve -i.e., transferring infected patients to isolation room immediately and using facemasks by medical staff while attending patients. The age, level of education of patients and the source of receiving information regarding to controlling infection cannot influence infected patient's knowledge of infection Control. While the gender of patients, patients' job experience in healthcare environment, relatives of patients' job experience in healthcare environment, frequency of hospitals admission and the received information related to controlling infection can influence infected patient's knowledge of infection Control. Conclusions: Actions intended at improving knowledge are essential to the implementation and development of efficient public health preventative strategies.
INTRODUCTION
Early diagnosis and handling of infectious cases have been considered the most effectual control approaches to decrease disease transmission (Gonzalez-Angulo et al., 2013), so one of the most critical issues in the health care environment specifically is the observation of infection among patients (Steinhauser et al., 2000) . Hospital acquired infections commonly are diagnosed in patients within 24-48 hours after admission to hospital. On the other hand, hospital acquired infections are described as infections from the admission which patients are suffering. Based on the Health Protection Agency Report (2007) healthcare associated infections are considered as the main concerns for threatening patients' life since they are dangerous and are sometimes fatal (Wichaikull, 2011) . Since, infection is a major worldwide problem thus, finding a rational and practical solution to control infection is the worldwide goal regardless of country level of development.
In such circumstances, the roles of medical staffs are highlighted in the prevention of infections. Several duties must be applied by medical staff to control infections such as wearing masks and gloves or hand washings. Whereas, the role of patients has not been highlighted in the process of infection Abbate et al., 2008) . These studies highlighted that if patients have knowledge about infection control procedures, they will be able to help medical staff in the process of infection control efficiently. Therefore, based on the important role of patients, the level of their knowledge is critical factors in equipping them to avoid being infected while they are hospitalized, or to minimize the level of infection in the wards that they are hospitalized (Saiman and Siegel, 2003) . The present study aims to evaluate infected patients' knowledge level on infection control and to shed more lights in the relationship between patients' knowledge and patients' demographics characteristics.
METHODS
The target population for this cross-sectional survey, carried out to evaluate the infected patient's knowledge of infection control in University Malaya Medical Center (UMMC) in Malaysia. This research content has already been sent to the ethical committee of the University Malaya Medical Centre for approval letter with this ID number; 201310-0368. The ethical committee of UMMC has approved of this study on 22 November 2013.
In this research, 200 questionnaires were distributed among infected patients who were admitted in WP1 and WP2 wards. Around 184 of those questionnaires were returned. The number of samples to be selected was decided according to Creative Research Systems and Raosoft that are survey system companies who offer calculations that decide the sample size for research studies.
The questionnaire includes two sections and is developed according to previous studies as well as standard and universal infection control precautions. Section one, includes 8 demographic questions, such as gender, age, educational level, their own job experience in the health care environment, family job experience in the health care environment, times admitted in the hospitals, receiving information regarding infection control and the source information. Questions in Section A are measured using nominal and ordinal scales. Section B of the questionnaire comprises 15 questions regarding the familiarity of infected patients with infection control activities in the hospitals. These statements are determined using 1 -yes, 0 -no (Appendix A). There were total of 15 points in the questionnaire. Participant who scored 11 points and above was categorized as having good knowledge and knowledge score 10 and below considered as poor knowledge. In addition, the questionnaire was translated to Bahasa Malay from English via back-translation method.
Descriptive and inferential statistics methods were performed. Participation's gender, age, the level of education, the job experience in health environment, the job experience of their relatives in health environment and receiving information regarding to infection control and the sources of these information were collected. The other private information, e.g. name was not collected to make sure the privacy of participants and the complementary the results. Even, participants were able to contact the researcher if they were interested to know the outcomes of the research. The mean score of patients' perception on 15 questions was used to indicate the level of patients' knowledge on infection control precaution among infectious patients were admitted in UMMC. To identify, the area of weakness of infection knowledge among patients, it was applied the description for each item of the section B of questionnaire in SPSS 22.0.
For discovering the relationship between independent variables (age, gender, the level of education, job experience in health care environment, relative's job experience in health care environment, frequency of hospital admission, the received information regarding the infection control, the way of obtaining the infection control information) and dependent variable (Patient's knowledge of infection control) was applied chi-square test in SPSS 22.0.
RESULTS
Of the 200 distributed surveys to participate in the study, 184 surveys returned to be researcher with an overall response rate of 92%. The distribution of relevant socio-demographic characteristics and selected information on hospital admissions and examinations of participants are summarized in Table 1 . Overall, 27% of the patients participated were women, the average age was 36.86 years (range 18-62), and more than two-third had some secondary or higher level of education. Just 6.5% of the participants had job experience in health environment. However, 26.6% of the participants had families that were working in the healthcare environment. More than half of them (60.3%) were the first time they were admitted in the hospital. 87% of the participants previously received the information regarding the infection control, furthermore 20% of these informed participants received the mentioned information via medical staff and 54% of them received the information from mass media such as TV, radio, magazine, newspapers and other sources. Table 2 shows the mean score of patients' perception on 15 questions that were used to identify the level of patients' knowledge on infection control precaution among infectious (1) for correct answers and zero (0) for incorrect answers. Cut-off points for knowledge was 10 and for indication patients' knowledge the total scores were grouped into categories includes Good knowledge 11 to 15 mean scores and Poor knowledge 0 to 10 means. Table 3 displays the results of the mean score of patients' knowledge. Range of questionnaire scoring, frequency, percentage, standards deviation, and mean were used to provide the basic information on the character of each variable. For measuring the level of patients' knowledge, the total mean score was 10.57 (SD = 3.47, score range, 3 -15), which suggest more than half of participates reported high level of knowledge in relation to infection control precaution.
To identify, the area of weakness in relation to patients' description for each item of the questionnaire in SPSS 22.0 was applied. Some area of knowledge needs to improve based on lower percentage in comparison with other questions. These mentioned areas consist of, transferring infected patients to isolation room immediately and using face masks by medical staff (doctors and nurses) while attending patients.
To discover the relationship between independent variables (age, gender, the level of education, job experience in health care environment, relative's job experience in health care environment, times admitted in the hospitals, the received information regarding the infection control, the way of obtaining the infection control information) and dependent variable (Patient's knowledge of infection control) chisquare test in SPSS 22.0 was applied. The results showed that participants who are below 32 years have highest percentage (32.1%) of good knowledge and those participants aged 47 years and above have lowest percentage on good knowledge category (15.8%). As it is illustrated in the Table 4 , P = 0.318. This showed that there is not a statistically significant association between age and patient's knowledge of infection control. That means patients with different range of age do not have different knowledge of infection control. In other words, when the age is higher the patient's knowledge of infection control is not more.
The descriptive result shows that male have high percentage (42.9%) of good knowledge in total. However, most female participants in this study show good knowledge (83.7% within the gender). As it is illustrated in the Table 4 , P = 0.002. This showed that there is a statistically significant association between gender and patient's knowledge of infection control. That means the knowledge of infection control is different in males and female patients.
Participants with secondary level of education have high percentage of good knowledge (39.1%) and participants with primary level of education indicate lower percentage of good knowledge (10.3%). As it is demonstrated in the Table 4 , P = 0.355. This showed that there is no statistically significant association between the level of education and patient's knowledge of infection control. That means patients with different level of education do not have different knowledge of infection control. In other words, in this study when the level of education is higher the patient's knowledge of infection control is not more.
In the total, participants who have not worked in healthcare setting show higher parentage of good knowledge (65.2%). However, all 12 participants who had job experience in healthcare environment have good knowledge (6.5%). As it is demonstrated in the Table 4 , P = 0.000. This showed that there is a statistically significant association between job experience in health care environment and patient's knowledge of infection control. That means patients who work in health care environment and patients who do not work in health environment have different knowledge of infection control. In other words, when the patients have job experience in health care environment their knowledge of infection control is more.
Participants' whose relatives do not work in healthcare setting show the higher percentage of good knowledge (42.4%). On the other hand, just 3.8% of patients whose relatives worked in healthcare had poor knowledge. As it is demonstrated in the Table 4 , P =0.000. This showed that there is statistically significant association between relative's job experience in health care environment and patient's knowledge of infection control. That means, patients whose relatives work in health care environment and patients whose relatives do not work in health environment do not have equal knowledge of infection control.
Patients who admitted for the first time at hospital had high percentage of good knowledge (44%). On the other hand, participants with frequently admission had minor percentage of poor knowledge (9.2%). As it is illustrated in the Table 4 , P = 0.024. This showed that there is a statistically significant as- sociation between times the patients admitted in the hospitals and patient's knowledge of infection control. That means, the knowledge of infection control is different between patients who admitted more in the hospital and the patients who do not. Patients who had previously received information regarding to infection control show higher percentage of good knowledge (53.8%) in compare with others (11.4%). As it is demonstrated in the Table 4 , P = 0.014. This showed that there is a statistically significant association between the received information regarding the infection control and patient's knowledge of infection control. That means, patients who the received information regarding the infection controls and patients who do not the received information regarding the infection control have different knowledge of infection control. In other words, when the patients the received the information regarding the infection controls their knowledge of infection control is more.
Patients who received information via mass media have high percentage of good knowledge (32.6%) and participants who obtained information via medical staff have lower percentage of good knowledge (15.8). As it is illustrated in the Table 4 , P = 0.093. This showed that there is no statistically significant association between the way of obtaining the infection control information and patient's knowledge of infection control. That means, the knowledge of infection control is not different between patients based on the source of receiving the information.
DISCUSSION
According the authors' knowledge, this is the first published survey that shows an infected patients' knowledge on infections control precaution in Malaysia. So, findings of this study revealed restricted fundamental knowledge about this issue in University Malaya Medical Centre. Despite the innovation and significance level of these findings, some methodological contemplation ought to be emphasized when interpreting the results. First, all variables applied in this analysis were gathered using patients' self-reports and the possibility exists that patients responses will give answers aimed to satisfy the interviewer rather than reflecting their truth knowledge toward infection control. However, it has been shown that means of recovering the validity of self-report data comprise the declaration of privacy and establishment of good relationship. In the current study, at the beginning of the questioner it was stated that all of the information would be kept private and the names and other confidential information of the patients were not required, to convince them that their private information in the surveys would not be disclosed. Second, since the present study was cross-sectional in design, there was no temporal division of the explanatory variables from the results, so that it was not probable to differentiate whether those variables preceded the result or vice versa. Third, the most limitation in the current study is sampling, which comprises a very limited population thus; external validity (generalizability) is limited and may not be generalized to other patients at other hospitals. Despite the probable limitations, there were some advantages of the current study. First, by identifying the moderately high level of infected patient's knowledge, we can conclude the current infection control strategies and hospital's educational program for patients is reasonably acceptable as well as successful. Most patients were sure about their knowledge of hospital-associated infections, and most have a good knowledge toward infections control precaution, although it was also quite remarkable that there are some areas of knowledge toward infections control that need to improve includes transferring infected patients to isolation room immediately and using face masks by medical staff while attending patients. Second, recognizing the area of weakness related to patients' knowledge could assist managers and policy makers to provide some types of activities and plans in order to increase the patients' knowledge in these specific areas. Third, by making noticeable the main influential factors for patient's knowledge in relation to infection control precaution, health care managers can provide the best planning and implication regarding to this issue. The respondents to the questionnaire of the present study showed similar levels of knowledge when compared with those reported in a previous survey conducted in Germany, as 66.9% of the patients that declared to know about nosocomial infections and have a good knowledge toward hospital infections control (Mattner et al., 2006) . A lower value has been observed in Italy and France, as among the 65 surgical patients, only 26.2% were capable to explain a nosocomial infection (Merle et al., 2005 , Abbate et al., 2008 . The result of this survey also is contrast with Waine et al. (2007) who showed adult patients have poor knowledge of infection control and the consequence of not paying enough attention to infection control activities.
In fact, it is notable that in the present study the main source of information through which knowledge was achieved was the media and not by experienced health care representatives. It is believed that although media operations may have a positive influence, they emerge to have restricted impact on lasting behavioral changes, in this manner requiring the performance of policy and educational strategies.
These results propose that it is essential for infection control experts to publish information to patients in the background of routine medical care.
With regard to relationship between the demographic variables of patients and their knowledge toward infections control precaution expressed during the present survey, age, the level of education and the sources of information cannot affect the patient's knowledge of infection control. While gender, job experience in a healthcare environment, the job experience of patients' relatives in a healthcare environment, the times admitted in the hospitals and the received information regarding the infection control among infectious patients can affect the infected patient's knowledge of infection control.
CONCLUSION
In conclusion, the findings showed more than half of the participants have good knowledge on infection control. The infection control strategies and hospital's educational program for patients at University Malaya Medical Center are reasonably applicable.
However, the results of the study point out significant opportunities for improving focused staff's training programs about the importance of patients' education, which can considerably increase patient safety attributed to hospital-acquired infections and lead to reduction in cost. This type of teaching program for patients to prevention and control of the spread of infection require coordination and intensive effort from various departments of the hospital to promote patients' education about infection control precaution. Nevertheless, future studies are necessary to examine patients' knowledge as well as promotion patients' awareness. More researchers are needed to address whether or not improved patients' knowledge is linked with lower risk of infection. Additionally, future studies are needed to investigate that patients' awareness regarding to infection control can affect significantly on their prognosis.
APPENDIX A CONFIDENTIAL DEPARTMENT OF NURSING SCIENCE FACULTY OF MEDICINE, UNIVERSITY OF MALAYA

Dear participant
My name is Felor Javadi Bashar, final year student of Masters of Nursing Science in University Malaya. I am required to conduct a nursing research project to fulfill the requirement for the above course.
The research is regarding patients' knowledge on infection control at the hospital environments. Your participation will determine the accuracy and most importantly contribute to the success of the project. Please answer all question based on your honest opinion. There is no right or wrong answer.
The information provided is confidentiality assured. No name is required in this questionnaire. All participants will be kept anonymous. Returning of the completed questionnaire indicate your consent to take part in this study.
Your cooperation is very much appreciated. Kajian yang dijalankan adalah berkaitan dengan pengetahuan pesakit berkaitan dengan kawalan jangkitan/infeksi di persekitaran hospital. Penglibatan dan maklumat yang anda berikan mengesahkan ketepatan dan menyumbang kepada kejayaaan kajian ini. Sila jawab semua soalan berdasarkan pendapat anda dengan jujurnya. Tiada jawapan yang betul atau salah.
Segala maklumat yang diberikan adalah sulit. Nama responden tidak perlu diberikan dalam borang soal selidik ini. Maklumat diri anda akan dirahsiakan. Dengan mengembalikan borang soalan selidik yang lengkap menunjukkan kebenaran anda untuk mengambil bahagian dalam kajian ini.
Kerjasama anda sangat dihargai Sekian terima kasih.
Yang benar, Felor Javadi Bashar Pelajar Sarjana Sains Kejururawatan
